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HORIZONTAL CONTROL 195/ /957 HORIZON TAL COMTRL SURVEY
FOLDER 955 LXPANSION ENIWEToK ATotl MAKcH bt
J/5 NIy

The horigontal control scheme heas been expanded until it now includes
the entire Atoll. It consists of a primary network of second order
triengulation supplemented with third order stations at(looat;ons

of leasser importance. The few remaining islands which h;vé nBt been
included in the scheme can be located by single triangles from exist.
ing controls.

PREVIOUS SURVEYS BEST COPY AVAILABLE

Some features of previous surveys were utilized in establishing the
scheme. The earliest survey from which records are avalleble was
completed in 194l by the U.S.S., BOWDITCH to contrel the hydrographic
mapping of the Atoll. As this survey was of third order accuracy
and most of the stations were not on project islands it was not
adaptable to requirements of this project. However, the geographic
position of station North Basse on Runit Island and the azimuth of
the line North Base-Sand became the origin of position and azimuth
for the later aur?eys.

A survey was completed in 1947-48 by the JOINT TASK FORCE SEVEN
consisting of a limited scheme covering the eastern portion of the
Atoll. The scheme was stated to be of first order accuracy but it
was only because of its limited extent that it could be considered
of such nigh order. As the south end of the original base line had
been destroyed a new base line, North Base-Runit, was established
and the szimuth of the line was computed from its relation to the
line North Base-Sand. Expansion of this scheme involved re-occu-

pation of ell of its existing stations and it became obvious that

R
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to meet project requirements, a substantiaslly new and stronger scheme
was8 necessary which could be expanded as required.

1949-50 HORIZONTAL CONTROL SURVEY

This survey was designed to meet the requirements of QOperation
Greenhouse snd adaptable to future expansion. It consisted of

sixteen stetions covering the Eastern portion of the Atoll from

Bogallue island to Eniwetok 1sland and included five astations of

the previous surveys. As it was determined that Station North Base
had been disturbed it was necessary to measure a new bsse line North

Base #2-Runit to second order accuracy. The network expanding from

‘this base line was executed to second order specifications and pro=-

cedure of the U. S. Coast and Geodetic Survey. The geographical
position of Station Runit and the agzimuth of the line Runit-Coral,
as determined by the previous survey, were eadopted as the origin of
position and agimuth.

1951 EXPANSION

An expansion of the survey was necessary to meet additional require-
ments which could not be anticipated earlier., Several sdditional
islaeands were located by local trisngulaetion and photo tower and zero
locations were determined. Local control traverses were established
on all project islands. The accuracy of these controls depended on
their uses and were generally of third order. The zero lines end
some traverses for location of instrumentation were established to
first order traverse specifications.

An independent plane coordinate grid was established at each of the
zero areas for location of instrumentation. While satisfactory re-
sults were obtained it brought out the desirability for sn overall

Atoll grid.
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1952 EXPANSION AND ADJUSTMENT

Requirements for QOperation Ivy resulted in the expansion of the
scheme to Include the sentire Atoll. Some stations of the earlier
surveys hed been destroyed and additionsl stations wers required.
Fifteen stations were established, replaced or more precise values

determined. As the expansion permitted closing the survey~éround

~the Atoll to the Runit base line a check on the previous work was

obteined. The closing error of the survey before adjustment wsas
determined as approximately 1:25000. An sdditional cheok was

obtalned by inclusion of the zero line traverse in the Flora-Gene

‘area. This indicated a closling error of approximately 1:70000

before adjusfment of the sdjacent quadrangle. In order that the
values of & station would remain the same independent of the di-
rection of computation through the net an adjustment has been
applied to the triangulation figures. This consists of a side
equation adjustment which resulted in slight changes in the values
previously reported but of little consequence in computations made
to date. | |

PLANE COORDINATE SYSTEM (IVY GRID)

A plane coordinate system has been estasblished which is common to
all stations. The origin of coordinates 1s & plane through tri-
anéulation Station Coral with assumed values of N 100,000. East

100,000, at this station. A true meridlan through this station was

used &8 the basis of bearings and was determined by computing through

the base expansion figure from the adopted azimuth of the Runit bsase

line. Tne horizontal control network es it now exists should meet

- 3=
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ell future requirements with e minimum of field work. Sufficlent
controls are savellable to replace destroyed stetions and establish
required new stations. A new station can be located by forming =
strong triangle with any two of the adjusted primary stations.
PRECISE ALIGNMENT

An unususel festure of the survey program was the slignment require-
ment of the 203 series stations. Tnis included measurement of a
zero line to a linesr tolerance of not to exceed 1:25000 end es-
tablishing a G000 foot line of sight to a tolerance of plus or
minus one querter inch. Vertical contrcl for this alignment was
accomplished by establishing a series of bench marks by precilse
differentisl leveling and epplying & correction for curvature of
the easrth. Horlzontal control stetions were established by night
operations with precise equipment end procedures developed to
produce the required asccuracy. The elignment of the stetions was
accomplished by offset measurements from these controls to a pre-

established working polnt on each station.
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LIST OF HORIZONTAL CONTROL STATIONS - OCTOBER 1952

'1';‘ISLAND

Bogallusa

'Bogombogo

Ruchi

" Cochiti

Santildefenso
Elugelsab

: - Teiteirpuuchi

Bogairikk

Bogon

,1H. of Engebl

Engebi

‘Muginbaarikku

Kirinian
Bokonsaarappu
Yeiri

Alteu

Ru joru
Eberiru
Aomon
Biijiri

Ro joa

Aaraanbiru

IVY CODE

Alice

Noah
Janet
Kate
Luey
Mary
Nancy
Olive
Pearl
Ruby
Selly
Tilda
Ursulsa

Vera

-5-

STA, NAME ORDER REMARKS

Boga #1 2nd Destroyed 1951
Boga #2 - RM-1 2nd

Bogom 3rd

Ruchi "

Cochiti " Traverse Sta.

Santil " n "

RP-X 2nd

Teiteir n

- - None

Bogon 3rd

RP-Y 2nd

Nosh ard Traverse Sta.
Engebi (Elgin) 2nd Re-estsb JTF-7 Sta.

Muzin P1 #1 3rd

Kirinian "

Bokon 2nd

Yeiri 3rd

Altsu "
Rujoru "

V Zero 2nd Destroyed 1951

Aomon " Re-estab JTF-7 Sta.

Biijiri 3rd Traverse Sta.

Jake " " "

Lucy "
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LIST OF HORIZONTAL CONTROL STATIONS CONTINUED

ISLAND
Piirasi
Runit

"

"

So. of Runit

" Lt
" L]
Lagoon

" Photo Tower

" Tri. Ste.

" " f
Chinieero
Aniyasanii
Chinimi
Jieroru
Japtan
Parry

"

Eniwetok
Igurin
Mui
Pokon
Ribeion
Giriinien
Rigils

"

IVY CODE
Wilma

Yvonne

n

L

Zonse

Maok

Osocar

Alvin
Bruce

Clyde

David

Elmer

Fred
Glen
Henry
Irvwin
James
Keith

Leroy

Deatroyed 1951

Adopted JTF-7 Sta.

Traverse Sta.

Re-estab JTF-7 Sta.

" L4 L]

STA. NAME ORDER REMARKS
Piirsel 2nd
H.Base #2 "
" #3 "
Runit "
Loc. M n
Reef "
Islet "
Pho to "
Coral "
Pinnacle "

Aniysanii (Kodak) "

Lilac 3rd
Japtan

Parry 2nd
Ivy n

Eniwetok (Privilege) "

Lantana
Rigili #1 ard
n #e 2nd
-6

Des troyed 1951

None 7
Re-estab JTF-T7 Sta.
None

Re-esteb Bowditch Sta.
Destroyed 1951

Re-estab Bowditch Sta.
USS BOWDITCH Sta.

None

”
L

"

Destroyed 1951
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VERTICAL CONTROL

There hes been no requirement for an oversll vertical control network
and such a network would involve extensive observations over a con-
slderable period of time. Bench marks for vertical control have

been established independently at each of the project ereas from

- tidal observatlions and the accuracy is considered consistent with

project requirements. A check was obtsined of the datum established

by this method at Eniwetok island when a tide gage was operated at

- this location for several months during Operstion Greenhouse by the

U. S. Coast and Geodetic Survey. A differential of 0.1l foot was
determined which would be of no consegquence in the tidal relation

to project structures.
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iy (NOTE: The following is an excerpt from letter'SBf-B'l, dated 13 February 1952,° o

The relation between local grids used for the "Greenhouse® computations and the

new Atoll grid is as follows. This is based on the difference in bearings of- AR
the gerc lines as computed from the two systems, and gives the relation of structure -
6A to zero at each of the three locations, L

Location Janet, Ste, Zero . Sta, 6

e'~1§!ol~dings of ‘t‘-h-e National Archives

=
S : .
8

.1 €&  "Greenhouse" coordinates B 505177 E  -945.73 N 2,307.86 E 3,821.76

£ay nIgyn u N 147,390.40 E 83,523.60 N 144.637.95 E 86,391.46

“ w3 ' "Greenhouse" bearing Zaro to Sta, 64 S 46°°201 48*R T

BT aqgye n “ "N on o 10t 3 '

up ‘2 : Difference 0° 30t 13"

”i § lLocation Rupy Sta, Zero Sta, 64 .
& "reenhouse™ ccordinates Vo LLUSL B 315320 N 7,939.90 B 8;311.49
o WIypn o N 132,055.50 E 110,146.00 N 128.8,7.06 E 115,304.64 - -
- & "Gresnhouse" bearing Zero to Sta, 6A 589 061 SOME |
- ”IWQ; _ " . - u "o " 8 ! 13w
5 Difference 0° 0ot 23n
tion Yvonne Sta, Zero Sta, R

“Greenhouse” coordinates N 15,058.71L E ‘953,33 N 11,947.10 E 3,4k26.89
MIvy " N 106,178.70 E 124,317.80 K 103,067.64 E 126,792.05
. "Greenhouse" Bear Zero to Sta, 64 S 389 28v 5gng o
- Ty " R 5389 291 JU%E
o : DAfference ‘ 0% 00t 441 58"

To determine the location of any structure based on the "Ivy" coordinate system,
apply the difference in bearings between grids at the particular location to the
Greenhouse® bearing, From the adjusted bearing and the given distance from zero
to a structure compute the difference in coordinates to be applied to the "Ivy"

coordinates of zero,

EJ
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HOLMES & NARVER, INC.

JOB No 831
. ENGINEERS-CONSYRUCTORS ‘“‘

COMPUTATION OF TRIANGLES

cHECkED By. . LeSeH.  parg_ Oot. 1962

et ———

COMPUTED By___LeS.H.,

v N
= 5 ~N |SPHERICL | SPHERICL | PLANE ANGLE
E STATION OBSERVED ANGLE  |{CORR-N ANGLE | EXCESS | AND DISTAICE LOGARITHM
E .
= 2-3 4.1517265
<
8 | Teiteir " 45-20-36,2 - 0.8 35,47 0.1 86.3 | 0,1468091
“ .
z 3 2 Engebi 120-21-30.7 | - 1.3| 29.¢ | 0.1 29,3 | 9.9359520
v &
=) 3  coral ' 14-08~56.4 0,0 | 5504 | 0,0 B5.4 | 9,3881717
a & -3 02.3 17156 .83 | 4.2344876
2 S "
3 3 "'2 4B8680,79 | 3.6867073
A7) S 1.
=3 23 | 3.6867073
£ Lo .
2 P RP-Y 129-28-39.1 = 2.8 3645 | 0.0 3605 | 041124491
3 2 Engebi 17-06-01.1 - 0.9 00.2 | 0.0 00,2 | 9.4675574
3] o : i ‘
3 3 reiteir - 88-26-28.5 |- 1.2 | 28.3 | 0,0 | 28,5 | 9.711994
ey - L —-'—'_ L ! i ‘ . -. o
- 5,- -3 ) 04.7 ; ! 1849.,92 | 3.2671638
e e | | 3470.21 | 5.5403558
23 3.2671538
| Rpx- 6-85-18.0 |- 1.0 17.0 | 0.0 | 17,0 | 0.0425161
2 Rp-y | 8-61-13.5 | + 0.4 | 13,9 | 0,0 ; 18.9 | 8,8274459
3 Teiteir 169~35-28 .4 t0.7129.1 | 0,0 | 20,1 | 9.2568777
(-3 59.9 ; 1089.22 | 3.0571158
-2 . 2927,84 | 3,4666476
' z
23 ! | 4.2344876
’ | !
t rex 65-13-11,9 t1.51 18,4 1 0.0 | 13.4 0.0410492
2 Telteir 111-28~30,9 t1e4 | 323 | 0.0 ' 32,3 | 9.9687506
3 coral 3-18-13.8 0.5 14.3 | 0.0 © 14,3 18,7606731
I-3 5646 17586082 | 4.2451874
|-2 | 1089.21 |35.0371099
~ |

bo
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COMPUTATION OF TRIANGLES -

HOLMES & NAKVER, INC.
ENGINEERS -~ CONSTRUCTORS

JOB N2 3a31

compuTeD BY___ LeSeHe _ cuecxep By LeS.H. pare_0ct, 1962 U
- STATION OBS;RVED ANGLE  [CORR-N Smté'gﬁ Sg:ggg— :kg;!‘s‘;:@&i LOGARITH M
‘ 2.3 , 4.1517265
i Boga #2 48-56-41.9 - 2.0 | 39,9 | 0.2 39,7 | 0.1226871
2  FEngedi. 97-25-56.0 |+ 1.5 | 57.3 | 0.2 57.1 | 9.9963356
3 Corsl $3-37-21.6 |+ 1.7 | 23.2 | 0.0 28,2 | 9.7432960
2 5904 | 18648.73 | 4.2706492
'fz 10413.81| 4.0175096
23 C 4.2706452
1 Rigili'f2 50=22-52,8 |- 3.8 | 49,0 | 0.4 48.6 | 001133443
2 noga 42 67-33-63,6 - 0.a | 53,1 | 0.5 52.6 | 9.9658179
3 Corsl 62-03-19.3 - 0.5 18.8 | 0.0 | 18.18 1 9.9461673
+3 ‘ 05.6 22377.49] 4.3498114
-2 21387.04| 43301508
23 _ 4.3156468
' Rigilife 43-20-06.1  |+0.17 06.2 | 0.6 |  og.6 | 0.1625088
2 Coral 86-24-00.8 | 0.0 | 00.8 | 0.0 00,8 | '9.9993307
3 Eniwetok 48-06-57.4 - 3.2 | 54.2 | 0.8 $3.6 | $.8718560
-3 " ;)Z—;; 30045.96 | 4.4777861
-2 4 22377.49| 4.3498114
23
|
2
3
I3 ‘
-2
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Reproduced from -»the_;holdings of the National Archives

Pacific Southwest Region

HOLMES & NARVER, INC.
ENGINEERS - CONSTRUCTORS

JUS Ne 831

COMPUTATION OF TRIANGLES

_ parg Qot. 1962

computen By  L.S.E.  cupokep gy LeS.He —_
. . _ , [ SPHERICL | PLANE ANGLE -
! STATION - OBSERVED ANGLE CORR~N EXCESS | AD DISTAWEE LOGARITY n
i
| ; |
) - l
123 | ! | 4.0673309
1 Eniwetok  83-13-07.9 | - 1.2 0.2 ! 06.5 ' 0,2613518
{2 coral 60-00-5204 | = 0.2, 0.1 2.1 9.8843460
'3 Sand | 96-46-00.2 | + 1.4 0.2 | 0lo4 ' 9.9969639
‘ ,e — | | | AR
I3 | 00.5 | ; { 16969.85 4.2030287
{ ! L , : L :
(-2 ; ! ; ! 20684.58 4.3156466
.. ! ' + e ‘ s e
| % ! § 4.0573309
‘ Lo ; ! e ) X
f 36-07-18.1 | + 1.8 P0dl.i 19,87 0,19998T1
| 86-36-33.1 |- 1.5 | 0.0 31,6 ' 9.7763296
| 104-17-08.4 0i2  08.6 9.9863584
: 69.6 - 10780.72. 4.0326476
| 17525.74: 4.2436764
f DR .
'} K ( rablen e et e w -
! o ',?'4;2436764
! 48-11-55,2 4 BB6.6 | 0.1275747
| S A .
| 13-26-19,3 2 2046 . 9.3657267
| l1s-ze-a47 § © 43.9 | 9.9443958
| 69,2 | | ! 5457.30; . 3.7369777
| R IR o
f ; | i 20684.59 4,3166469
; H ) 3 SERE
’ . L
@ | | : - | 4.2080287
| 167-30-02.8 . |+ 0.9 | 0.0 03.7 | 0.4171792
3 © 14-68-47.3 | +1.8 | i 0.0 49,1 | 9.4124387
'3 . 7-m-08.2  f- 1.0} | 0.0 07.2  9.1167711
[y i o ' , :
-3 | 68.3 | ; | 10780.89 | 4.0326466
l [

R |

5457.31 3.7369790
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Reproduced from -the holdings of the National Archives .-

HOLMES & NARVER INC., ENGINEERS

COMPUTATION OF TRIANGLES

JOB No_831

Pacific Southwest Region

CoMPUTED BY . _A«ReBo. ____ cuecxep ey.. LeSeH. care__ " 1-52 R
STATION OBSERVED ANGLE  |CORR~N 5’;‘:{2’5‘ Sgggg‘- ::;gsﬁ%cfz LOGARITHM
2-3 $.9449227
i N. Base #3 112-14-48,3 - 1.0 47.8 | 0.0 | 47.3 | 0.0335937
2  Runit 51-57-04.9 + 0,11 06,0 | 0.0 3 05.0 | 9.8962440
3  coral 16-48-10o3 |- 2.8 | 07.7 | 0.0 07,7 | 9.4350734
(=3 05.5 | 7494.81| 3.8747604
-2 2691.73| 3.4155898
2-3 | | | 3.8747606
| piirasi 66-56-37.8 |~ 1.3 36,5 | 0ol 36.4 | 0.0362099
2 ' N. Base #3 79-63-48.1 |- 0.1 | 48.0 | 0.0 | 48,0 | 9.9952126
3 cora 35-10-34.4 |+ 1.2 5.6 | 0,0 | $5.6 | 907381626
3 0043 o 8020.16| 329041830
-2 457,95 3.6491330
23 : | | 8.9449227
| piireai 71-23-06.8 +0.9 | 07.7 | 0.1 % 07.6 | 0.0233349
2 Runit 69-38-09,6 ~ 0.4 ' 09,1 | 0.0 i 09,1 | 9.9359254
3  coral 48-68-44.7 ~1.4 | 43.3 | 0.0 z 43.3 | 9.8776394
-3 01.0 ' % 8020.16; 3.5041830
1-2 ;. 7012.89| 3.8458970
23 z
' |
4 H
@ ‘
3 i :
-3
-2
| ]
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HOLMES & NARVER, INC.

JOB No 831
ENGINEERS-CONSYRUCTORS =
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COMPUTATION OF TRIANGLES

JUB No 831

coMPUTED BY __A.R.3. CHECKED By L.S.Me  _ pare. le-11-61

STATION OBSERVED ANGLE CORR~N |SPHERICL{SPHERICL | PLANE ANGLE LOGARITHM

ANGLE EXCESS |ANRD DISTANCE
2-3 2661,9749] 3.4136308
| Pinnncle 24-08-3%,1 +0,3 33,4 0.0 33.4 0.2508401
2 Yorth Base #2 72-36-28,8 ~0.4 | 25.4 | 0.0 2544 9,679753¢
3 Runit 75=13=01 .5 -0.3 | 01.2 0.0 01.2 $.9810968
-3 4407.33 2.6442245
-2 ‘ 4421,47 2.8455667
23 4421 .47 3.6455667
| Coral 34-3E=07,2 ~0.8 | 0604 | 0.0 |  06.4 0.2459348
2  North Bese {2 39-36-17.0  |-0.2 | 16.8 | 0. 1€.8 9.8044712
3  Pinnscle 105~46-37.3 ~0o4 3648 0.1 | 36.8 9.9332515
-3 | 4965.€1 3.6959727
-2 | 7asa.ee | 3.8747530

i i

T

2-3 | 2501,97460  3.4136308
I corel 16-48-1446  [-C.7 | 13.8 | 0.0 | 1Z.8 . 0.5648004
2 Xorth 3ese #2 112-14-42,8 -0e6 42.2 0.Q. : 42,2 | 0664107
3 Runit §1-57-02.8  |-0,1 | 03.9 | 0.0 | 03.¢ 9.2962422
I-3 . 8803 .90 5.0445210
-2 7494 ,G2 3.8747324

: a
23 ' 208,00 3.046821 0
| Pinnscle 130-E7-1004  |=0o02 | 10,2 | 0a& @ 10,27 | 0D.1¢1508%
! 2 (;Orﬁl I ‘S*E?-G '—Ocl SPcS Onu 5?.5 v K -5';.»777904‘
3 nunit T-E=0T T 10,8 5763 0.0 5743 Yehouiddd
-3 . 4407 €S 3.04428]
I-2 PRI S PO 1
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ENGINEERS - CONSTRUCTORS

COMPUTATION OF TRIANGLES

JOB N9

831

R (ot el
COMPUTED BY _. _. A'."";.'“ i CHECKED BY.. Lo — CATE ~_.,E.. 1151 R .
STATION OBSERVED ANGLE  |CORR-N |SPHERICL|SPHERICL | PLANE ANGLE LOGARITHM
ANGLE EXCESS 1AYD DISTANCE
23 7454 o 68 3.8747531
| Send 38-53-14,2 +1c1 | 1663 | 0.0 1508 0.2021826
2 corel 4-01-32,56 1+0.1 | B2.6 | 0.0 32.6 5. 7479506
} .
3 torth Base #2!  197-05-1C.9 +1,3 | 12,2 | 0.1 12,1 | 2,9503948
(-3 { 5CLUG16 3.8247263
[-2 ‘ 1411.13 4,0873308
]
| L
2-3 11411.18 40573305
| parry 59-44=35,3 | —0.8 | 34.4 | 0.1 | 5443 0.1942659
2  coral £5-01-18.8 © |=0.2 | 13.6 | 0.1 | 155 9.7568122
13 send 105-14-12,1 | =008 | 12,3 | 0.1 ¢ 1z.2 9.9844590
-3 | 110242 .56 4,0104086
| o
{2 | 17220.88 | 4.,2380654
\ |
T ' ~+
' 1 ‘
.23 | ' 749468 3.5747551
H i
l PE‘\I‘X'}' ?L“"?‘?"’lgcs —0'8 ! 12\:,7 ':'01 E 12.6 0.3{727965
i ! .
12 corul 83=02-46 .3 3-“).1 | 4602 | U . 46,1 9.9702558
3 North Eeso #2 05-18-00638 +1ol , 0lc4 | 0.1 ¢ 01.3 9.9585061
! i
I-3 P 16137447 4.2076354
I-2 17220 .65 4,23C0857
23 | 16137.47 | 4.2078354
i Send 144-07-2763 +C.3 27.6 0.1 27,5 | 20211
2 peory | 1i-ne-2lee Cul | 21,71 £.0 0 21,7 2.23543701
3 orth Base J2 21-50-10,6 Co2 1C,.8 9,0 10.8 | 9.6704022
| . .,
-3 | C3Gue.1E | 5.8247265
1-2 10227,66 | ©.C104237
I 1
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a8 e, e, 05 Ne g
COMPUTATION OF TRIANGLES

COMPUTED BY . . AJR.B. = ____ CHECKED BY L.S.He . CaTe ... 12-11-51  __

STATION OBSERVED ANGLE  |CORR~N 5':’:‘%‘:"5'- Sgrggé‘;‘- ::ggsﬁ%cse LCGARITH W
23 | 7494.68 | 3.6747531
[ Aomon 48-03-03 .6 =003 03.3 | 0.0 0343 0.1285794
£ Norta Base #2 81-28-05,5 +0.6 06.1 | 0.1 06,0 s §.9951673
53 Coral 50-23-49,9 ¥0.8 | 50.7 | 0.0 §0.7  9.6872858
;i—3 | 9965.52 | 5.9984993
5’!-2 | 7773.63 | 5.8506188
i ! i
: ! T
23 | | 9966 .52 ; 3.993459¢
! Engedbi - 44-29-58.6 +0,9 ? 59.5 0.1 | 59.4 0.1543396
2 Aomon 94-05=58 .5 [+0.4 B8.5' 0.1 55.8 1 9.9964873
'3 coral 41-24-014  |+0.4 | 01.3] 0.0 01,8 ' 9,9204106
-3 | | f14181064 . : 4.1517266
|-2 | | 9402.64 | 3.9732499
2-3 | | 1 7494.58 | 3.8747531
|| Engebt 27-26-14.7  1+1.1 | 15.8] 0.1 | 15.7 0.3365028
‘2 North Base #2 60-40-5}.5 |+0.4 { 51.9] 0.1 ‘ 518 | 9.5404704
3 coral 01-52-51.3  +1.3 | 52.6! 0.1 | 2.5 | 9.9297658
-3 % 514181.63 : 4.1517263
1-2 | 16256.30 | 4.z110217
‘ % —
123 | | | %16256.31 | 442110217
f! koron , 142-09-02.1 ¥.1 02.25E 0.1 02,1 | 0.2171225
2 North Bsse f2 ; 20-47-14.0 +002 14.2 | 0.0 14,2 9.5501052
'3 Engent | 17-03-43.9  |-o0.2 Au'r 540 43,7 9.4874729
fi-3 } i 9402.08 . 3.9732493
;éi-Z | ‘ 173,52 | 3.3906176
- | L z

76
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U T e 2 A l!nl’\'l.l'\‘ tL .

ENGINEERS ~CONSTRUCTORS JUE ;\19“1_:{1__“
COMPUTATION OF TRIANGLES
COMPUTED BY.. _A.N.B. CHECKED By  Le.S.H.o  papg  12-11-51 —
STATION OBSERVED ANGLE  |CORR-N 5:’;‘;’1’5'- SS:gERgL SLAME ANGLE LOGARITH W
2-3 14181.64 | 4.1517266
i Boga #1 48-56-03.7 -2.1 | 01.6 | 0,1 01.5 | 0.1226572
2 Ingebi 97-37-22.0 +1.9 | 23,9 | 0.2 25.7 | 2.9961446
I3 coral $3-26-35.3 -0.4 | 34,9 | 0.1 34.8 | 9.7412361
-3 | 1864354 ; 4.2705284
-2 %10566.21 4.0156189
i |
i ?
2-3 '14181.60 | 4.1517266
l Teiteir 45-29~31,6 +2.2 | 33.8 | 0.0 33.8 | 0.1468121
2  Engebi 120-21~30,3 +1.2 | 31,6 | 0.1 | 1.4 ! 9.9359494
3 Coral 14~06-55.9 1.0 | 54,9 | 0.1 54,8 ; 9.3881666
-3 - 517158.85 ; 4.2344881
-2 | 4860.77 | 3.6367053
23 117156.85 | 4.2344881
| Boga 1 66-38-35,3 -1.0 | 34,3 | 0.1 34,2 | 0.0371330
2  reiteir 94-03-47,5 ~146 | 45.9 | 0.1 .  45.8 | 9.9989073
3  Coral 19-17-39.4 +0.7 1 40.1 | 0.1 1 40.0 | 9.5190701
I-3 ’ 1864354 | 4.2705264
-2 © B175.77 | 3.7506912
23 | * 1036621 | 4.0156199
: | Teitelr 126-33-12,1 +045 19,5 | 0,0 : 19.6 ; 0.1379481
2 Engeni 22-44-08,3 ~0.6 | 07.7 | 0.0 07.7 | 9.5871228
| Roga 1 17-42-31.6 ¥1.1 ! 32.7 | oun 32.7 1 9.4331365
! -3 ; 6175.78 3.7006918
-2 4860.76 | 5.6367045
i

zY.



\\,,./

NYLINLS & vAany LK, (N, i) A\
ENGINEERS - CONSTRUCTORS e ‘“§§;‘~

COMP ITATION OF TRIANGLES

Reproduced from the holdings of the National Archives
Pacific Southwest Region

COMPUTED BY A.KeBe ___ cHEckeD BY L.S.H. - CATE  2-13-62 —_—
. T 1 T
CTATION | OBSERVED ANGLE .[c RR -~ ;SP"ER‘CL'SPHER‘CH PLANE ANGLE |
ji W5 [RORRN f ANGLE ’Ex(:iss {40 DISTANCE ! LOGARITH ¥
% l
| R |
: ; ! ! !
‘ ‘ 1 | ; + 4.15172€7
Boge EM #1 |  48-56- [ = | 4.1 0 | 41.0 | 0.1225847
Engebi : ‘ : ; | | v
ge . 97-25- L= 5441 0.2 | 53.9  9.,9963364 ;;
| T
Coral . 33-37- L o- 25,21 0.1 . 2801 | 9.7433021 »
i ! : ’ '
i i i H 8
E ; | ; '18648.67 - 4,2708478 M
| ! § ~ 110403.90 | 4.0176135
NOTE - Refer to 19562 Expknsion for new%values , i
| | i ! o T
( - ! :
i ] ! ;
? | 5
! '
i i
AR
i ! i
| ; ' i
P j EL - -.;._ o i .r - - —
; | | :
| | ?
, : |
i i ;
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Reproduced from -the holdings of the National Archives

~7

Pacific Southwest Region

ENGINEERS - CONOTRULT oy JOB Ne_sar
COMPUTATION OF TRIANGLES
COMPUTED BY . . AR.Be____ cueckep By..  LeSeHe  pare. 1-8-52 o

srA'nonL OBSERVED ANGLE  |CORR-N 5:""?_'5‘- Sg:g:g‘- :k;'g!'sér:%:s LOGARITHM
23 14407.84 | 3.6442258
I Tslet 48-33-58.9 0.0 | 58.9 | 0.0 58.9 | 0.1250894
2  Pinnacle 33-17-04.5 0.0 | 04.5| 0.0 04.5 | 9.7394124
3 Runit 98-08~66.6 0.0 | 5648 | 0.0 56.6 | 9.9955926
-3 | 322€.54 | 3.5087376
|-2 5819493 | 2.7649177
2-3 4407.84 | 3.6442258
I Reef 60~35- - 29.4 | 0.0 |  29.4 | 0,0598404
2  Pinnacle 14-04 - - | 26.8 | 0.0 | 26.8 | 9.3859220
3 Runit 105~19- - 03.8 | 0,0 ' 03.8 9.9842913
-3 ’ 1230.24 | 5.0899882
-2 | 4875.29 | 5.6883575
23 4079.28 | 3,8883575
i Islet 52-56~ - 34,6 | 0.0 1 34.5 0.0979778
2 rPinnacle 19-12« - 87.7 | 0.0 , 3707 | 9.5172477
3 Reer 107-50- - 47.8 | 0.0 47.8 | 9.9785825
-3 : 2011.79 | 3.3035830

I-2 i
| 5€18.95 | 3.7649178
23 3226.54 ; 3.5087378
| Reef 168-27- - 17.2 | 0.0 17.2 0.6986533
2 Islet 4-22- - 35.6 | 0,0 55.6 . 6.8926674
3 Runit 7-10= - 07.2 | 0.0 Q7.2 ¢ 9.0981821
-3 1230.24 : 3.0899863
1-2 2011.78 i 2 B056E 0

12—



pidings .o,m._sm_..._z.émwm,__“w?m:& “.
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JOB ‘No

(. 831
HOLMES a NARVER, INC,
mzo_zmnamIOOZmﬂz_._o*owm
POSITION COMPUTATION mmoozo Omomm ._.m_bzmc_..b.:Oz
COMPUTED BY _A.R.B. paTE _Feb. 1952 , C o w K
« 12 Islet  to3 Runit 151 | 26 | 48,5 PRER EB# to 2 Islet 331 | 26 | 38.3
\»lQiN S :lm,.! i + 4 22 mmom, WM«N - & , -7 10 07.2
e »n Tslet 10! Reor 156 | 48 24,1 % |3 Runit to1- Reef 324 | 15 51,1
»Nv:ﬂizﬂ,ﬁt?:l..:i - 05.4 - DR 04,7 )
e 180 col oo I - | 180 |00 | 000
_®" |1 BReef 102 Islet | 336 | 48 | 18,6 ' |l Reef 1o 3 ?E¢ | 14a |15 35.8
FIRST ANGLE OF TRIANGLE 168=27-17.2 | ,
s::myq Mm:MM&MWH&S ~ yﬁ.,.mmm | 22 ls2.648| ¢ | 11 | 32 |16.080] 3 Runit ~ | 162 22 Dl.621
as | o« £9.725  lar | . 27.208| A% ~  |32.499 ax | 1+ p3.7a
_# | 11 51 [43.581' Reer » | 162| 22 |25.336) #' | 11 | 31 |43.581]' Reef A | 162] 22 5,335
T TLugarithms]l Values in seconds | o ° ' e Logarithms ' Jl Values in seconds - o ' "
_ 5 3,3035815] (e+¢) | 11 31 13. 718 | s 13.0899868 $(p+¢) 11 31 59.830
Cos o T@(m%bm%, n ~ Logarithms M ,Mm_%mwa_m: Cosa 19,9093753 + -ogarithms ﬁ%?%
fm.i“ 8.5126006 |! s 13, uommmwmi. | B 18,5124997 i » s |3.,0899868
h 117761869 13t term 5o 7261 | SIn% 19 6105804+ | b 115118618 |15t term r32.4884 | Sin« | 9,7665075
o -T 6,807 | | A" ls.s098e79 LS | 6.180 A" | 86096679 |
Sinfe | 9,225 | Sec ¢’ 10.0088517 | Sinfa| 9,533 | Sec#’ 10.0088517 @
< j . 716 ,T!. o 42 11,4346905 +m.?m_mmmc C « 717 —Aar 1.376013¢9 ..Na.u.d»m
6.548 |2d :,aJT 0004 [sinz@+¢7g, 3003791 6,430 2d term |+ L0008 mﬁ%é 9.3008936
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G 1.98 | I | L0 1e8 ) —
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COMPUTATION OF TRIANGLES
COMPUTED BY . AeHeBe CHECKED BY. . LeSeHe CATE._ . 1-8-32 —_—
o | SPHERICL | SPHERICL | PLANE ANGLE \
STATION OBSERVED ANGLE CORR-N ANGLE | EXCESS |AND DISTANCE LOGARITHM
23 17220.89 4.2360659
|  Eniwetok 47434202 + 0.5 | 42.7 0.0 42,7 0.1307882
oo
2 Coral 14-59~39 45 + 0.5 | 40.0 | 0.l 39,9 9.4128382 (E)"
3 parry 117-16=37.4 |+ 0.1 | 37.5 | 0.l 3704 9.94585046 &
-3 6021.19 | 3.7796823 2
-2 _ 20684.67 | 4.31506488
- HOTE -| Refer to 1952 BExy nsion for new| values
2-3 . 7894.68 | 3.8T47530
| Piirasi 66=55=40,3 + 0.2 | 40,5 0.0 4045 0.,0362062
2 North Base #2 79-53-48.5 | +0.3 | 48.8 | 0.1 48.7 9.9932129 é
. |
3 coral 33-10-30,7 |+0.1 | 50,8 | 0,0 |  30.8 9.7381472 K
-3 8019.96 | $.9041721
-2 | | 4457.65 | 3.6491064
NOTE ~-| Refer to 1952 Exppnsion for new values | : : Co
2-3 | 17220,89 4,2360559
| Aniyasnii 101-54-26.6 0.0 | 26.6 | 0.1 |  26.5 0.0094470 1y
2 parry 54~56-34.4 0.0 | 4.4 | 0.1 |  34.3 9.9130610 %
3 coral 23-08-5902 0.0 | 5902 0,0 59,2 95945429 g
-3 | 14406,68 | 4.1586639
4
-2 £919,04 3 ,8400458
y
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HOLMES & NARVER, INC. JOR No 831
ENGINEERS - CONSTRUCTORS T
COMPUTATION OF TRIANGLES

compuTED BY_ AsR.B.  __ cueckep By, LeSeHe o parte. 17352

STATION OBSERVED ANGLE  |CORR-N 5:‘;%‘:’5‘- Sg:ggg- ::ggg‘;’ﬁ-cis LOGARITHM
2-3 3.6867033
| Bogon 145-44- - 26.6 | 0.0 26,5 | 0.2495389
2 Engebi 9=l4= - 16.6 | 0.0 16.6 | 9.2055694
3 Teiteir 25-01= - 16.8 | 0.0 16.8 | 9.6262049 3
-3 | 1586.15 5.1418116 -
(-2 . 3652.05, 3.5625371
2-3 L 3.9732496
| Photo 46-12-03.1 | =2.6 | 00.5{ 0.1 00.4 | 0.1416063
2  Engebi | 61-31-01.2  [+1.4 | 02,6 ! 0.1 | 02.4 | 9.94396%8 o
'3 Aomon  72-16-65.7 |+1.6 | 67,3 | 0.1 | 57.2 | 9.9788964 %
-3 | 11450.53] 4.0588257
{-2 it 12409.44| 4.0937623

?

2-3 ‘ ' 4.0166200
%i Photo 43-39-32.8 +0.4 | 33,21 0.1 * 33.1 . 0.1809198
2 Boga #1 55-44-07.7 -1.4 | 06.3 | 0.1 06.2 e.o172129 o
3 Engebi 80-36-19.6 |+1.3 | 20.81 0.1 20,7 | 9.9941361 %
-3 i 12409.44; 4.0937527
| 1-2 | 14814,12| 4.1706759
23 ! | | 5.1003847
%! Muzin 7-10- - 21.7| 0.0 21.7 ’ 0.9036753
2 B-Zero 4-36- - 31.9| 0.0 31.9 , 8.9049973 F
'3 ngebi 168-13- I - | 06.a] 0,0 06.4 - 9.3100152 B
|,3~3 ) £10.98 2.9089569
-2 2060.51] 5.3139748
| |

/33
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COMPUTATION OF TRIANGLES

Reproduced from the ho

idings of the National Aﬂrchives&,"j‘-

'S

t Region

Pacific Southwe,

COMPUTED BY.. . AeR.Ee. CHECKED By, . LeSeFe  parg._@=lz=b2
o _n |SPHERICL {SPHERICL | PLANE ANGLE LOGARITHM
TATIOM OBSERVED ANGLE CORR-N ANGLE EXCESS | AND DIGTANCG
2-3 4,1517267
| E~Zero 27=00- - -] 18,6 C.0 18.6 0.34287¢4
(@]
2 Engebi 150-40~ - 5706 | 0.0 5705 9.6898828 5
(Y]
3  coral 2-18=- - 43,9 | 0.0 43,9 8.6057835 M
-3 15292.76 4.1844859
-2 1260.06 3,1C03870
2-3 3,9986000
i v-Zero T3 =BE= - 21.7 0.0 21,7 0.0180630
i2 Aomon 99w 5= - | 56,8 0.0 5608 9,9940881 o
'3 Coral 6~E58- - |48 | 0.0 415 9.0845462 5
,: . ~ , =
-3 - 10248 .28 4,0106511
-2 1262.14 3.1011092
2-3 3.8747531
1l c-zero 31=-35- - 05.2 | 0.0 0542 0.2608680
2 corsl 0-43~ - 17.8 | 0.0 1708 8.100168¢ o
! , 5
3  N. Base #2 212-18- - 23.0 | 0.0 | 23.0 907279043 5
(-3 P
é 180.21 2.2557895
-2 1647060 3,8335254
i _
| !
i
123 | 3.1C11110
| ! i
31 Luey 610 - 43,8 O, 4B.8 . 0.9679610
i2 y-Zero 9-18~ - 25,2 | 0.0 | 2342 | 9.2087488 b
|3 zomon 164-30~ - 48,0 | 0.0 42,0 . 9.4265342 A9
! » ? .
-3 hegs.e5 | 3.2773218
‘il-'Z 3;3130.44 | 3.4955062
i

/42
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